Some sweet potato cultivars with desirable characteristics produce few flowers and fruit set is low. 'Jewel' and 'Shore Gold' are two high-performing cultivars that flower sparsely or not at all when grown at Starkville, Miss., but should be valuable parents if hybridizations were possible.
Application of the growth regulators 2,4-D and GA 3 to sweet potato plants has been from the cotton row of pitted morningglory, prickly sida, and redroot pigweed on competitiveness with cotton. Weed Sci. 28:568-572. Dawson, J.G. 1965 . Competition between irrigated sugar beets and annual weeds. Weeds 13: 245-249. Fretz, T.A. 1972 reported to increase flower numbers Wittwer, 1954, 1955; Suge, 1977) . In a preliminary glasshouse study, which included the application of four growth regulators to two cultivars, GA 3 application resulted in the highest flower production by 'Shore Gold' plants (Lardizabal and Thompson, 1988) . Flower numbers following ethephon application were lower than with GA 3 , but higher than for the control. Little is known regarding the effect of growth regulators on capsule set in sweet potato. Set was improved in a West Indian breeding line by applying 2,4-D in lanolin to flower pedicels following self-incompatible and cross-incompatible pollinations (Charles et al., 1974) ; that result indicates the possibility of increasing capsule set by growth regulator applications.
Flower numbers were also increased by grafting sweet potato to rootstock of different Ipomoea spp. (Dukes and Jones, 1981; Folquer, 1961; Folquer and Roncedo, 1974; Kehr et al., 1955; Lam and Cordner, 1955; Lam et al., 1959; Lardizabal and Thompson, 1988; Zobel and Hanna, 1953) . I. carnea rootstock was considered optimal for flower induction in sweet potato scions because of increased flower numbers, vigor, ease of handling, and disease tolerance (Dukes and Jones, 1981; Folquer, 1961; Folquer and Roncedo, 1974; Kehr et al., 1955) . To the best of our knowledge, the effect of grafting on capsule set has not been reported.
We have grafted to I. carnea and obtained limited flowering in the low-flowering cultivars Jewel and Shore Gold. However, because of few flowers and low capsule set, few crosses have been possible. This study was the final part of a two-stage experiment to determine methods of increasing flower numbers, capsule set, and seed production. Preliminary glasshouse trials were conducted during the spring season (March-June). Among factors investigated, GA 3 and ethephon in one experiment and grafting to I. carnea in a separate experiment increased the number of flowers produced by 'Shore Gold' (Lardizabal and Thompson, 1988) . The final part of the study, reported here, was conducted "to compare flowering response to growth regulator application and grafting among seasons and additional cultivars. The specific objectives of the study were to: a) evaluate further the effectiveness of four growth regulators in combination with grafting for increasing flower production, percentage capsule set, and number of seeds produced during the summer; and b) determine if the effects of growth regulator application and grafting to I. carnea on flower number, capsule set, and seed production were additive.
Plants were transplanted to field plots at Terminal vine cuttings 0.10 m long were grafted to 0.15-m-long rooted I. carnea stock plants using a cleft graft. Nongrafted plants were 0.25-m terminal vine cuttings that were rooted before transplanting to field plots. Plants were spaced 2.4 m apart in rows 2.9 m wide. Row direction was north-south (direction of prevailing wind) and treatments were applied to alternate plants so that treated plants were bordered by guard plants on both sides within the row. Plants were trellised on wires supported by metal posts 1.6 m high.
Growth regulators were applied to runoff on 8 Aug. as aqueous foliar sprays with 0.1% Tween 20 as a surfactant.
The number of flowers was counted daily until 30 Sept. Capsules were harvested at maturity and seeds were removed by hand to determine percentage capsule set and number of seeds produced.
The number of flowers and of seeds was transformed to square roots before analyses were performed. Arcsin transformation was used for percentage capsule set. Analyses of variance and mean separations were performed to determine treatment effects on measured variables.
Flower number was analyzed by week, month, and total flowers. Results were similar for all time periods; therefore, only totals are reported.
Gibberellic acid application significantly increased the number of flowers in 'Jewel' (Table 1 ). In 'Shore Gold', 2,4-D significantly increased flower numbers; however, they were low among all treatments. Growth regulators did not increase flower numbers in 'Southern Delite', which flowered profusely without treatment; however, ethephon and 2,4-D application reduced flower production below the control. The application of 2,4-D to 'Vardaman' also reduced flower production below the control treatment, and BA application resulted in the highest number of flowers on plants of that cultivar.
These results agree with those of an earlier trial conducted during Spring 1987 showing that GA 3 or ethephon increased flower numbers over the control in 'Shore Gold' (2,4-D was not included) (Lardizabal and Thompson, 1988) . Total flower numbers and differences in flower numbers among growth regulator treatments were higher in the spring study, indicating a possible season x growth regulator interaction.
Also noteworthy was that BA-treated 'Vardaman' plants produced significantly more flowers than control plants. In a previous study, BA did not increase flower production in 'Shore Gold' or 'Southern Delite' (Lardizabal and Thompson, 1988) .
Grafting to I. carnea had a profound positive effect on number of flowers produced by all cultivars (Table 1) , confirming previous results (Dukes and Jones, 1981; Folquer, 1961; Folquer and Roncedo, 1974; Kehr et al., 1955; Lardizabal and Thomp- son, 1988). The lack of interaction for flower number between grafting and growth regulators suggests similar flowering responses to growth regulator application among grafted and nongrafted plants.
There was interaction between growth regulators and cultivars for percentage capsule set (Table 2 ). 'Jewel' and 'Vardaman' plants had the highest percentage set with 2,4-D. Ethephon application resulted in the. highest percentage set in 'Shore Gold'. Grafting onto I. carnea increased percentage capsule set for all cultivars that could be measured, with the largest increase occurring in 'Jewel', which produced the fewest flowers (Table 2) .
Growth regulators did not interact with grafting on percentage capsule set. Therefore, the effects of both treatments were additive and should be used together to increase capsule set in cultivars that responded to growth regulator application:
Number of seeds produced in response to growth regulator application depended on cultivar ( Table 3 ). Application of GA 3 to 'Jewel', 2,4-D or ethephon to 'Shore Gold', and BA, GA 3 , or ethephon to 'Vardaman' plants resulted in higher seed production than the controls. Grafted plants produced more seeds than nongrafted plants within all cultivars. Nongrafted plants of all cultivars, except 'Southern Delite', prodqced essentially no seeds (Table 3 ). There was no interaction between the effects of grafting and growth regulators on numbers of seeds produced.
Therefore, grafting and growth regulator effects were additive and should be used in combination to obtain the highest number of seeds on cultivars that responded positively to growth regulator application. For example, with 'Shore Gold', no seeds were obtained on plants with grafting alone or with growth regulators alone, but some seeds were produced'from grafted plants receiving either the ethephon or 2,4-D treatments.
Due to the cultivar × growth regulator interaction for numbers of seeds produced, a standard recommendation for the use of growth regulators in combination with grafting to increase seed production cannot be made. The results of this study do show that growth regulator application in combination with grafting can be valuable for producing seeds on low or nonflowering genotypes such as 'Shore Gold'. However, preliminary trials to determine the optimum growth regulators for different genotypes will be necessary. Based on the results shown in Table 3 , we have applied a combination of BA, ethephon, and GA 3 to grafted plants in polycross nurseries and empirically found it effective in increasing seed production.
